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Fig.1  Experimental device of tensile test and shrinkage test 

 


0ò+âÉ2	
0?"
��Èü�Ã ULÉ3

%�.+/�Èü�4Èüò�Ã ULÉÀÄ5�6

7 5 T89:;a<�> 5 T89:;=>��?Ú

-��" 

]Uo��Ã89:;Ö]U
�Â@Ú-ÀA

.Ú-�
��Ï-,ÑòÅ�Ã�?Ú-�BC"

�;�Ë�¡
�Ï-o��iË�â
��DüI

uE��QFE��4Èü3%â3%G/Hü"÷

o�IJ0�È%0ã�K+�£¤.+�âBC�

L��M"n
�Ï-�io�
�Dü�E�ôN

�
���i>O9�ÕoPÅ�ÃBCDüE��

MQu�K+iÁ&�¡
���iË"Ró�qS

Ú-L³a���iË�����KË���[�T  

ε

σ

=E

                                 (1) 

UÅ�¡
��Ä÷1ã����KË��? σ ��

-�ε��i" 

ëì��Ë]U�]UV&7u�]UWX"�

×1o�¢Ö]U
�Â@ 2000 kg YZ�[\�Q

]^
�Dü�Ë«u�=_��MQu�K+"N

ó`É20?a@	
�Q�
�Nbcd�	
?"

e]U
�Nbzfó�Òg[\Äi�Q]^Õo


�Dü=_��MQu�K+"�hFDüæ1 

ó�K+� ai��¡æ1 ó
�Dü�Ë«�

K+iÁ"já[�T 

1 2

∆ δ δ= +

                            (2) 

�¡
�k�ëìË ∆��? δ

1

À δ

2

�hl�
�Y

ZDm�Ë«æ1 ó�K+iÁË"��[�T 

L

∆

ρ =

                                 (3) 

UÅ�¡
��ëì�"�? ρ�ëì��L�
��

V_" 

2  ���� 

���������	
��
� 

]UE�������×1���--�i¦I

��,- 2E�"á- 2Ån�nÚ-[\o@o�

�����-7�ipøq^;
r���¦I">

n[\i�o��s\��f7@\��Ä�t">

�n[\uvwi�o��iiÁ¬Ñ�>�-fx

yiÑzn[\i��{È�Lo�s\��:^|

«���-N�i�iÁ}~i��À" 

�;��u���Ä�t�Vä�¿iÄ÷�]

Uyý³É�QRS­��T"- 3�:;×1���

2�Ä÷]Uyý��¡������-�i����

?]Uyý 1�¿����7��ÚÛG/ø����

i�D�ø����I��]Uyý 2��_\�Â@

oø�á 15 min�_� 30 min�ÒÓ����ñ��

��oø"á]U� Å²�:�Ä÷]Uyý�¡�

@\��Às\���iÁ}~a÷"äÕ�Å9��

O��]U� �Vä7]Uyý�¦" 
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Fig.2  Stress-strain curves of 10 m copper core at room  

temperature 
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Fig.3  Comparison of two experimental results of copper core at 

room temperature (Condition 1: reducing the static fraction 

coefficient between copper core and support; Condition 2: 

extending the applying time of load (from 15 to 30 min)) 

0.00 0.01 0.02 0.03 0.04 0.05

0

2

4

6

8

 

 

S
t
r
e
s
s
,
 
σ
/
×
1
0

7

 
N
·
m

-
2

Strain, ε/%

 Loading

 Unloading

Room temperature

0.00 0.01 0.02 0.03 0.04 0.05

0

2

4

6

8

Condition 2:

Extending applying time of load

(from 15 to 30 min )

 Loading at condition 2

 Unloading at condition 2

 

 

S
t
r
e
s
s
,
 
σ
/
×
1
0

7

 
N
·
m

-
2

Strain, ε/%

 Loading at condition 1

 Unloading at condition 1

Room temperature

Condition 1:

reducing static friction coefficient

Top of fixation 

Filament 

Filament 

Ruler 

Ruler 

Sample of high 

temperature 

superconducting 

(HTS) cable 

Epoxy tank 

Hand-chain 

hoist 

Tension gauge 

Cable tensile  

test stand 



�3872�                                       � �����$%                                              � 49� 

����×1³ 77 K���--�i¦I��,

- 4E�"á- 4Ån����� 77 K��--�i

���iÁ}~7×1�È�" 

qS- 4?��S���[��1�����¡;

���� 2·1ã����KË�Ä÷1ã����

���KË,l 1E�" 

����������	
��
�����

����
��×1À	
1ã�77 K����

--�i��,- 5E�����iÁ}~7����

È�"Õà�qS- 5�S���[��1�����

¡;����
��Ä÷1ã����KË�,l 2

E�" 
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Fig.4  Stress-strain curves of copper core at room  

temperature and 77 K 
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Table 1  Young’s modulus E of copper core at room  

temperature and 77 K 

Temperature� Young’s modulus, E/GPa�

Room temperature 148  

77 K 157 
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Fig.5  Stress-strain curves of HTS cable at room temperature  

and 77 K 
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Table 2  Young’s modulus E of HTS cable at room 

temperature and 77 K 

Temperature� Young’s Modulus, E/GPa�

Room temperature� 196.22 

77 K� 239.33 
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Fig.6  Stress-strain curves of cooper core and HTS cable at room 

temperature 
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Fig.7  Stress-strain curves of cooper core and HTS cable at 77 K  
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Table 3  Rates of contraction of copper core and HTS cable 

cooled from room temperature to 77 K 

Sample Contraction rate/% 

Copper core 0.28 

HTS cable 0.29 
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Mechanical Extension Property of High-Temperature Superconducting Cable at Room 

Temperature and 77 K 
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Abstract: In order to investigate the mechanical extension property of high-temperature superconducting (HTS) cable at room temperature 

and 77 K, the mechanical extension properties were studied of 10 m HTS cable and 10 m copper core at room temperature and 77 K. The 

stress-stain curves and Young’s modulus of the samples at corresponding temperature were obtained by experiments. Meanwhile, the 

contraction of 10 m HTS cable and 10 m copper core was investigated in a cooling process from room temperature to 77 K with tensile load 

of 2000 kg. The experimental results could provide references to the determination of margin of cable-laying. 

Key words: high-temperature superconducting cable; mechanical extension property; stress-strain relationship; Young’s modulus; 

contraction rate 
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